INTRODUCTION
Maternal mortality remains high in the developing world, approximately 830 mothers die every day from preventable causes related to pregnancy and childbirth; the rate is higher among women living in rural areas, and among poorer communities (1) . Despite substantial efforts in reducing maternal and child mortality, Nepal has a high maternal mortality ratio of 229 per 100,000 live births, contributing to 11% of all deaths among women of reproductive age (15-49 years), the majority of which are preventable (2, 3) . The government of Nepal introduced a maternity incentive scheme in 2005 which provides women with four Antenatal Care (ANC) visits, free institutional delivery (of baby), maternity care and provision of transportation costs in an effort to reduce maternal mortality (4, 5) . Still, the proportion of pregnant women utilizing ANC service is low in Nepal. About a half of all births are attended by a Skilled Birth Attendant (SBA) in Nepal. There are wide discrepancies in utilising ANC services from a skilled provider (nursing staff) between urban (88%) and rural (55%) areas in Nepal. In Terai region, only 63% of pregnant women are receiving ANC services from a skilled provider (6) .
Utilisation of ANC service is the key strategy to improving maternal and child health outcomes (7, 8) . The benefits of ANC service are numerous. It can help to detect, treat, and
Problem or Issue:
There is poor utilisation of Antenatal Care (ANC) services in Nepal.
What is already known: Intimate partner violence (IPV) during pregnancy is common in developing countries and it is one of the major factors associated with poor utilisation of ANC services.
What this paper adds:
The study identified that about three of ten women in rural southern Terai of Nepal experiencing IPV during pregnancy, which warrants immediate actions. prevent pregnancy-related problems; provide tetanus toxoid (TT) immunization, iron tablets, de-worming tablets, nutritional care, advice on appropriate nutrients intake, and proper rest (9) (10) (11) (12) . However, millions of women from low-income countries are not receiving the recommended standard and quality of ANC services (8) .
A number of previous studies on utilisation of ANC services highlighted that maternal age, education, parity, wealth, decision making, and their husband's education and occupation were associated with poor ANC use in Nepal (13) (14) (15) . Intimate partner violence (IPV) during pregnancy has been identified as an important factor associated with poor utilisation of ANC services (16) . IPV in pregnancy in Nepal is more prevalent than many other low income countries (17) , however, no previous study has explicitly examined the role of IPV on utilisation of ANC services.
IPV refers to any behaviour within an intimate relationship that causes physical, psychological or sexual harm (18) . Several studies from other LMICs have demonstrated that IPV was associated with negative maternal and child health outcomes (19) (20) (21) (22) (23) . For example, studies revealed that IPV during pregnancy was significantly associated with termination of pregnancy (24) , premature rupture of membranes and increased risk of low birth weight (19) , perinatal and neonatal mortality (25) , and pre-term labour which increases in the number of caesarean section cases and hospitalization during pregnancy (26) . Similarly, other studies showed that IPV during pregnancy is associated with increased risk of common mental disorders, postnatal depression, and poor health-related quality of life (27) (28) (29) .
Secondary data analysis of national surveys from 19 different countries (17 LMICs and 2 high income countries) showed that IPV during pregnancy is a common experience, ranging from 2% (Australia, Cambodia, Denmark and Philippines) to 13.5% (Uganda) (17) . Rates also vary within country: for example, the proportion of women experiencing violence during pregnancy is higher in rural areas (7 per cent) than in urban areas (4 per cent) in Nepal. Rates of IPV during pregnancy are particularly high in the Terai region (9 per cent) compared with other regions in Nepal (4-5 per cent) (6) .
In general, women who experienced IPV during pregnancy reported a lower utilisation of health services, have a lower prospect of decision making power, decreased freedom of movement and increased economic dependency (30, 31) compared to women who did not experience IPV. This also holds true for utilisation of ANC services. For example, a nationally representative survey in India reported that women who experienced physical violence during pregnancy were less likely to receive prenatal care, home-visits from a health worker for a prenatal check-up, receive at least three prenatal care visits, and less likely to initiate prenatal care early in the pregnancy (32) . Similar evidence has been reported from studies in Ghana, Bangladesh, Kenya and Nigeria (33-36).
As mentioned previously, the prevalence of IPV during pregnancy is higher in the Terai region of Nepal, and it is also evident that IPV is associated with poor utilisation of ANC services. However, the evidence for the association of IPV on ANC service utilisation in the southern Terai of Nepal is not well documented. Therefore, we aim to explore the impact of IPV on ANC service utilisation in the southern Terai of Nepal.
Materials and Methods

Study design and setting
This study is based on a community-based cross-sectional design. The study was conducted across six Village Development Committees (VDCs) consisting of 52 wards in the Dhanusha district of Nepal. This study used the baseline data of 'MATRI-SUMAN' a capacity building and text messaging intervention to enhance maternal and child health service utilisation among pregnant women from rural Nepal: study protocol for a cluster randomised controlled trial. Dhanusha is one of the 75 districts of Nepal situated in the southern Terai (plain area) region. VDCs are the basic political unit of the district, which is further divided into nine smaller units called wards (37) . Each ward functions as a cluster in our study. The study area is predominantly inhabited by rural communities with agriculture as the main occupation (particularly vegetable farming) and the study population is relatively stable. The main residents of the district are from the Maithili ethnic group and the adult literacy rate is 69%.
Administratively, the district comprises one municipality and 101 VDCs with an estimated population of 754,777 in 2011 (37, 38) . Two health facilities (Dhalkewar health post & Mahendranagar primary health care centre) in the district, comprising 12 VDCs, were selected randomly and each health facility was divided into three strata. Then, one VDC was selected randomly from each stratum yielding 6 VDCs comprised of 54 wards that served as clusters. Of 54 clusters, 2 clusters were excluded from the study as they were semi-urban areas. Data were collected from January 2015 and March 2015.
Sampling
The sample size was calculated using Open Epi software (39) .Our calculation was based on knowing that about 84% of pregnant women in Nepal made at least one ANC visit. We also know that pregnant women who were not a victim of IPV are two times as likely to utilise ANC services as those who were a victim of IPV (6) . Under these assumptions and presuming 80% power at 95% confidence level, 398 pregnant women were required for a study. We assumed 12% non-response rate and invited a total of 453 participants in this study. those not planning to stay at the study site during pregnancy (f) woman who are not willing (to give consent) to participate in the study. 
Study area (2 Primary Health
Data collection
The study was based on primary data. The primary data were collected by a structured questionnaire during face-to-face interviews. We adopted a validated questionnaire which was used for National Demographic and Health Survey (NDHS) 2011 in Nepal (40) . The study questionnaire included maternal and child health components of the NDHS 2011 questionnaire. The questionnaire was piloted in the neighbouring district and necessary changes were made as needed. It was also translated to Nepali and back translated into English to ensure that the meanings of the questions were not modified. The questionnaire consisted of two parts: i) Socio-demographic characteristics of the respondents, including their IPV exposure status and, ii) utilisation of selected antenatal care services. Five trained research assistants conducted the interviews with pregnant women and they were constantly supervised.
Definition of variables:
The main outcome variable of the study was the utilisation of selected ANC service components, including pregnancy registration at health facility, time of registration for ANC, place for ANC, type of ANC service provider, iron and folic acid (IFA) tablet use, deworming, tetanus toxoid (TT) immunization, additional food intake, dietary diversity, rest and sleep during the day and attendance of the mother's group meeting.
The status of pregnancy registration was taken from self-report and validated by the presence of maternity cards of pregnant women who were registered for antenatal visits at the health facility (public or private) prior to the survey. Place of ANC check-up was considered as private or government health care facility. ANC providers were categorised either as skilled (medically qualified doctor, nurse/ midwife/paramedic) or unskilled (non-medically trained provider) (35) . Use of routine iron/folic acid and de-worming were self-reported. Similarly, TT immunization was also based on self-report and validated by the presence of a maternity card. Additional food intake during pregnancy included one more meal apart from the regular diet/meal by pregnant women. Dietary diversity was coded into three categories: low, medium, and high on the basis of food items consumed by pregnant women from 16 food groups as recommended by Food and Agriculture Organisation (FAO) (41) . We included only 14 food groups for this study. Two food group sweets and spices/condiments were excluded during analysis as these foods consumed in very small amount. The consumption of food from ≤3 food groups, 4-5 food groups, and ≥6 food groups was considered as low, medium and high dietary diversity, respectively (41, 42) . Rest and/or sleep during the day was operationally defined as whether the pregnant women were taking a rest or not during day time for at least 2 hours after lunch for current pregnancy. At the ward level there is at least one mother's group consisting of married women of reproductive age group led by FCHV. The mother's group meet each month and discuss about maternal and child health issues including antenatal care. We asked the respondents whether they attended a monthly mother's group meeting regularly in their recent pregnancy.
Each of the ANC service components were analysed separately with IPV, the explanatory variable. IPV was defined on the basis of respondents' self-reported exposure to any form of physical, sexual and emotional abuse from their intimate partner (s) (43).
Other covariates included: age, caste/ethnicity, origin, religion, women's education, husband's education, women's occupation, husband's occupation, wealth index, and parity.
Socio-demographic characteristics such as religion, geographic origin, maternal occupation, maternal education, husband's education, husband's occupation were adapted from NDHS 2011 (6). Maternal age was coded as <20 years, 20-34 years, 35-49 years. Caste/ethnicity was based on the caste system in Nepal, and was divided into three major groups based on available literature and similarities between the caste/ethnic groups: disadvantaged/Dalit, disadvantaged/Aadibasi/Janajati, and advantaged/upper caste (Brahmin and Chhetri) (44, 45) .
The wealth index was categorized as lower, second, middle, fourth and highest adapted from
Nepal demographic and population health survey 2011 (6) . The parity of the respondents was categorised as primi (newly pregnant), 1 (already having given birth once), 2 (already having given birth twice) and 3+ (already having given birth for more than two times), whereas duration of pregnancy was categorised as 13-16 weeks, 17-20 weeks and 21-24 weeks of gestation
Statistical analysis
Exposure to IPV was categorised into two groups: exposed (yes, n=123); and non-exposed (no, n=303 Slightly more than two-fifth of the participants were illiterate (25.4%) and 29% were from the lower wealth index. Nearly two-fifth of the participants who reported IPV were pregnant for the first time.
In bivariate analyses, IPV was significantly associated with several antenatal care components such as ANC registration in the health facility, place for ANC visit, consumption of iron and folic acid, dietary diversity, rest and sleep during day time, and participation in the mother's group meeting ( Table 2 ).
The results of the multivariable logistic regression analyses are presented in Table 3 .
Pregnant women who were not exposed to IPV were more likely to: register for ANC visits 
Discussion
This is the only study we are aware of from Nepal which explores the influence of IPV during pregnancy for the utilisation of antenatal care services among rural women of southern Terai of Nepal. Our findings suggest that IPV is associated with lower rates of ANC visits.
Our study demonstrated that almost three out of ten pregnant women were exposed to IPV, which is higher than the average of 9% for Terai of Nepal (6). Such differences could be attributed to the inclusion of more rural areas in our study, which is associated with greater IPV. However, these findings were consistent with other Nepalese studies carried out among rural married women, which reported that about two-fifth of respondents experienced IPV (46, 47) .
Our study showed that IPV is negatively associated with the use of ANC services such as registering for ANC check-up, taking iron and folic acid, dietary diversity, rest and sleep during the day and attending a mother's group meeting. These findings are supported by several studies performed in LMICs (33) (34) (35) (36) . Our study findings are also similar to the study from India, which demonstrated that the utilisation of ANC components in pregnant women were negatively associated with physical violence during pregnancy (32) .
Potential explanations could be that the women who suffer from IPV are less likely to have decision making power, freedom of movement, autonomy or economic independency (31, 46, 48) . These factors could delay help-seeking for antenatal care services. In this regard, collective measures to foster women's decision making, empowerment and access to financial resources besides enforcement of existing laws and regulations on IPV to improve the ANC service utilisation among rural women.
Our study has explored an important area of research in the Nepalese context, but the study should be interpreted in the light of some limitations. This study does not allow us to assess causal relationship between IPV and antenatal service utilisation as the nature of study was cross-sectional. Second, the study may suffer from response bias as IPV is stigmatised which could limit the disclosure of IPV. Awareness and literacy activities about violence against women such as 'zero tolerance of violence' through mother's group network could address these issues. Third, the study may suffer from recall bias as the pregnant women may forget previous services they received during their pregnancy at the time of interview. Fourth, the study itself was performed only in six VDCs of southern Terai and thus the findings cannot be generalized to the whole country. Nevertheless, the study has shown that IPV was inversely associated with ANC service utilisation for the participants in the region where we surveyed.
Conclusions
IPV during pregnancy is negatively associated with antenatal service utilisation among rural women in the southern Terai of Nepal. Pregnant women exposed to IPV were less likely to register for ANC services, take iron and folic acid, have dietary diversity, rest and sleep during the day and participate in the mother's group meeting. These findings suggest that stopping or reducing IPV during pregnancy is vital to improving ANC service utilisation. 
